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Low-Drag Low-Boom Characteristics of





































































































































that the supersonic formation flying concept can actually relax the trade-off. 
In this study, a simplified aircraft model is used in all of the analyses. The simplified aircraft model is 
designed so that the drag; characteristics are close to that of a practical SST. The configuration is simplified to an 
ellipticai win*', and adjusted so that it has drag" characteristics are similar to that of a practical SST. 
The drag characteristics of this simplif~Ied aircraft model are compared to that of an SST wing body 
configuration developecl in JAXA. The results indicate that the lift dependent drag of the simplified aircraft model 
had a value simi[ar to that of the JAXA SST model. However, the value of volume dependent drag of the 
simplified aircraft model had a value nearly four times as large as that of the JAXA SST model. This difference in 
drag characteristics create a difference in the flow field and thus were taken into account in the discussion to 
extend the insight obtained using the simplifled aircra,ft model to practical SSTs. 
First, the effect of relative position on the aerodynamic performance of the following aircraft is 
investigated by ELrler simulations. Results indicate that the best aerodynamic performance is achieved when the 
following aircraft interacts with the expansion fan extending" fronl the leading aircraft (Fig.1), and the worse 
pert~ormances occur when the following aircraft is interacting with the leading edge shock waves. By det~ming a 
new coordinate system, the Skewed Cylindrical coordinate system, these results were organized very 
comprehensively (Fig.2). 
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flying a f~ormation when the following aircraft interacts with the expansion fans. Among such formations, when 
spanwise displacement is given to the following aircraft, the sonic boom the sonic boom is reduced to a value that 
is as low as that of an aircraft flying alone. This indicates that compared to a single aircrafi, a two aircraft 
formation has a lower drag than flying alone with the same level of sonic boom, thus indicating that the trade off 
between the two aircraft has been relaxed. 
This thesis proves that supersonic forrnation flying can actually relax the drag-boom trade-off that has 
prevented supersonic transportation for a long time. Feliow researchers have pointed out some issues on the 
realization of this concept, and results from this study give an answer to some of the issues that have been pointed 
out. As a result, this study proposes the supersonic formation flying concept to be a solution to realize supersonic 
transportation. 
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